212                                             WINE
iodine, 20 c.c. of a solution containing 3-874 grams of pure potassium dichro-
mate per litre are shaken with 10 c.c. of 10% potassium iodide solution and
5 c.c. of hydrochloric acid (D i-i) and then diluted with about 100 c.c. of
water, the iodine liberated being titrated with the thiosulphate solution in
presence of starch paste ; the 20 c.c. of dichromate solution set free exactly
0-2 gram of iodine.
Procedure. A stout-necked, round-bottomed flask of about 300 c.c.
capacity is closed by a rubber stopper through which pass (i) a tapped funnel,
(2) a glass tube drawn out to a point and reaching almost to the bottom of
the flask and (3) a glass tube connected with a vertical spiral condenser.
The end of the condenser is tightly connected with either a bulbed tube of
about 75 c.c. capacity or other absorption apparatus.
The air is completely expelled from the apparatus by means of a current
of carbon dioxide passed through the drawn-out tube and 50 c.c. of the
standard iodine solution introduced into the absorption tube. Through
the tapped funnel 100 c.c. of the wine and 2 c.c. of concentrated hydrochloric
acid are poured into the flask, which is then carefully heated until half the
wine has distilled over, the current of carbon dioxide being maintained
meanwhile. The iodine solution, which should still be brown, and the
rinsings of the absorption tube are titrated in a beaker with the thiosulphate
solution in presence of starch paste. The number of c.c. of iodine solution
reduced, multiplied by 0-016, gives the total sulphurous acid per litre of
the wine.
If loss of iodine is feared owing to an excessive current of carbon dioxide,
the liquid from the absorption tube is boiled for a quarter of an hour under
a reflux condenser and the sulphuric acid then precipitated and determined
as barium sulphate : BaSO4 x 2-744 = S02 per litre of the wine.
(J) COMBINED SULPHUR DIOXIDE.* This is determined by means of
iodine solution after the free sulphur dioxide has been transformed directly
in the wine into sulphuric acid.
Reagents, (i) Solution containing 2-5 grams of iodine and 3-5 grams
of potassium iodide per litre.
(2)  Sodium arsenite solution prepared by heating i gram of arsenious
acid and 3 grams of pure sodium carbonate with 600-700 c.c. of water and
making up the cold liquid to a litre.   Solutions (i) and (2) should exactly
correspond.
(3)  N/20-iodine solution, N/20~sodium thiosulphate solution, and starch
paste-prepared as in (a).
Procedure. The volume of iodine solution (i) required to oxidise the free sul-
phurous acid in 10 c.c. of the wine is first approximately determined, starch
paste being used as indicator; if the wine is red and highly coloured, it should
be suitably diluted. In a flask arranged as for the preceding determination
(a), 100 c.c. of the wine, 2 c.c. of concentrated hydrochloric acid and the
necessary amount of the iodine solution are placed. After some minutes
sodium arsenite solution is added in amount corresponding with the iodine
solution used and hence capable of destroying the whole of the iodine added.
1 MatMeu and Billon, see TJ. Gayon and J. Laborde ; Vim (Paris and Litee, 1912),
p. 148.